rel atles to articles for cleaning the inter- proximal.surface eth
an re particularly to dental floss and dental tape with quorlde
incorporated therein and capable ofjdelivering fluoride.onto the tooth
enanel . 10 It has been shown that tooth decay and dental . di sease can be
attributed to bacteri al actlon resulting fromthe for- mation of plaque

FES?@EDATED DENTAL ARTI CLES BACKGROUND OF THE | NVENTION - 5 hls H §E$ilon

and_interstices therebe- 15 "~ tween. The renoval of plaque and entrapped
food particles reduces carl- es the tendency towards gingivitis, and
reduces B MY , |1y inproving oral hygiene.

Cbnventlonal br ushi ng of the teeth has been found to be unsatlsfactory to

eff .Jenpval .of 20 ar

bet E} Stéét"i?‘btn‘h‘?%rr?]ba #e ?1 ge:li-‘glg(ri(ee%ovfte;%he e%‘gmé gﬂgw% Q% the
bacterlapmﬂxmmaitsntﬁnceseoﬁ the sapphemmﬁ mnnﬁnpagﬂlqelaeay Mt erials
rave, Deeaeiien 0 Slfalhd Weh A2T PEBY! Wi énthédtpagared !he
teeth, for eXxanple s and denta ta e. IS to

under st obdenein tand (@apaple hatt dehivering §lypwid e?%FﬂaFP@rQQ? asses
dental tap@amsywell as any sinilar article. The prior art recognlzes
fluqrides as superior agents used 30 in proper oral hygiene for the
conttol of dental caries. Various dentifrices and rinses have been used as
CarrlerSntJHkﬁib@&nféhmwﬁdEhae tbeothodevayncared demtatedissdadentdan frice

debr i s 1 Pt A tted £ Hpg Pl Rzactich iy LAY cESHTKRP S O
CpnseqyemdgddnLnﬁup@pqmehabquh &heerteierth can oth@ecentrapment (Qf cause
S'gn'f'c@@bd particles between the teeth and interstices therebe-
15 tween. The removal of plaque and entrapped food particles
reduces caries, reduces the tendency towards gingivitis,
and reduces mouth odor as well as generally improving orel
hygiene. Conventional brushing.of the teeth has been
found to be unsatisfactory to effect the removal of
20 entrapped food particles from some crevices between the
teeth and/or to effectively remove the plague by which the
bacteria adheres to the teeth. To supplement brushing,
various materials have been used to clean the interproxi-
mal spaces and surfaces of the teeth, for example, dental
25 floss and dental tape. ‘It is to be understood that the
use of the term "dental floss" hereinafter encompasses
dental tape as well as any similar article.

The prior art recognizes fluorides as superior agents used

30 in proper oral hygiene for the control of dental caries.
Various dentifrices and rinses have been used as carriers
to deliver fluoride to the tooth enamel surface. A denti-
frice containing fluoride, .even with proper brushing,
cannot remove plaque or debris from within the interproxi-

35 mal spaces. between teeth. Consequently brushing with such
a dentifrice cannot be effective to cause significant

aphedt of food partlcles bet ween the teeth ‘O

—————— n =
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-2- - . attachnent of fluoride ions to interproximal spaces. Simlarly
ri nses cannot renove pl aque frominterproximal areas and consequently are
i;nadequat e ‘carfiers to, deliver fluoride igns to interproximl tooth enanel
Since-a 5 dent'al floss is able to penef&ate the interproximal space

bet ween teeth, it does renove extraneous material therefrom and, if

-hnprgg?a}fd Wﬂéﬂt@a&ﬂﬂéﬁﬁ efltnuorude iohsbme|umuenpnmmymanlsnngesull
eposi uor i n ora

enamel 10 - i ncgb ﬂ@r:l?’l(:orbB?S%ué%ﬁf‘ﬁ%gquemm’gr ox%orﬁrg;lo“[ ﬁiﬂ{eﬁeér%l{&x #‘Egih
prior art also axpasr andt Bonpequebtlyt iase dmaﬁﬂgﬂﬁ&ﬁwcﬁﬁq#ﬁf%i#QLﬂﬁltK?r :
‘'source.into VarfgﬂérT? §$§Q EP ER%Q:W%B%1&Q§tQQd&% 2Bl fdusge aThe

use. of wax- coaté osses are-especially preferr

|nd|V|dualsShavdﬁgtﬁigﬁiP§Scéﬁtébi?n§°t@9ﬂ??¥qﬁﬁaq@ﬁa%&%@?Rﬁﬂ*iﬁ%%eﬁ%%?%

lubrication to pheybbAStedtfl, Pigvades. removasiewt vanddud aratdiabf sane
bet'ween tightly centacting t eet Not wi t h- stan.c{_ale t he benefic
attributes, flubhPEREESHradRAnglfoGTPrRGRALES E%eﬁ YN s %ﬁy%r%Qe-

maj or di sadvant gg@umezhyghéheruQx flmudmemﬂldusldpnsmoflmrrdmdmtys in

“sol ublein:aral the length c .
i nsuf fici ent f ot thlegjoﬁgg P&l 88§ rpto lé%geocgofé%}‘feuorl e ur| ng t%e brief
exposur e tbOthexncahdih9|dQCOZQOteaonm|ﬁﬂ§P nntgqpngxamalrﬁ@ﬁﬁhoﬁnsme%rdes

a wax-coated dental floss which is subsequently coated with a pol yngeri-c-

naterlal that includes a source of fluoride. . The po]yner-, terial used
nust be capabl eTbe P&épalyrﬁeﬁé§§|m@939r34I§hﬂ|RR§5#hi %ﬁ%éggslncorpor-

envi rO””E“; tgh‘a 0SS @NlE1ubP Rl ik rdeS AP Wdleows edited Which bhenngere
lﬁpregnate ezgggeQI%LOQI%%ut%la%wag%j}l&HICEEéPB 'wax-coated dental
15 ‘flosses are especially" preferred by individuals having
-tightly contactlng teeth since the wax coating renders
_ lubrication to the floss and provides for ea51er manlpula-
é _ tion of same between tlghtly contactlng teeth. Notwith-
f | -standing the beneficial attrxbutes, fluoride-containing,
_ . 20 wax-coated dental flosses have a major disadvantage.
§ - Namely, the wax is imperv1ous to, and not readily soluble
L ~ in oral fluids and the length of time of ‘the application
'is insufficient for the wax to release its charge of
. fluoride ddring the brief expesure to the oral fluids.
. - _
N ' Accordlngly, the present invention prov1des a wax-coated
}_ . _dental floss which is subsequently coated thh a polymerlc
a - . material that includes a source of fluoride.  The polymer-—
: ~ ic material ueed:must-be capable of rapidly.releaSinq_
30 - fluoridefin an_aquepue environment. . '

'The present invention also prov1des a dental floss hav1ng
'impregnated thereon blologlcally—actlve fluorlde that is
1ncorporab1e into human tooth enamel.
35 | _ -
- The invention further'provides methods of manufacture of
" such dental floss. |



. incorporable into human tooth enanel. 35 The invention fdrther provides
nmet hods -of manuf acture of such dental fl oss. - =3- .SUMVARY OF THE - E
- | NVENTI ON The fluoride- contai ni ng dental floss of- the-present inven- tion

'rrprlses ‘a. ‘wax-coated dental ft¥ss overcoated with a 5 filmformng
Q)

nmposi tion conprising a polynmer and da water- soluble fluoride salt. In

5e, OkBMMARY &F qgﬁzmﬁvgdyqdnﬂynerlc coatiing and di ssolve -the fluoride_
salt .t A€ e, the polynerlc .coating splits or cracksef

uncoveri ng fhe wax- coated dental floss which then 10 - is able to clean'g_guf'
|nterpmnnltahoteaehamnﬁaﬂmﬂnquadnﬁénssﬁdssloﬂttﬁebptéséutftheaﬁy

h d h | d
oor i Se3EoEPHBEhseRs S, sfiTA oA sd, Bartief  Plodd  vardanpracuttBna o al 1 ow |
|n§orp@n&mrénrmﬁnghdepmsmtﬁo?rdampzﬁsmngnatpmnyméﬁ andnanwhtﬁsglﬁ:tED
' ENTI (o] I .
Do EBAGHISE AR NENRITY T SIS 841 OP1Rlad MEOREEREN LIV

~ subst r RPdYmgRdcagoating p@ﬁy@ﬁ&?b@tthﬁg ftuonide m@lpotheeel-: hlerfe: (r; a
t e .denta Sss
sour cefebmf,| UANEE WpPMS usE)e RN lfxﬁé(}.s:?clv d%&fua t%ﬁ# néﬁ%'@ d

. substrate conpri ses Iuralrty of’ a substance '
SU|tabFEaFBFTE§§°°X§r&%&eﬁP£ wWaxseoatrgd ARnkal fE#O%&aﬂbleh kbedn 6 and 66,

ragon, iDaablek tacelabn fble) Mite rHiW VM YEEdien aafe s Ay fhg3Both
TonoTI LAFERL LA TuBR 1Tty For" Y ini o1 bOWEn teeth and
tack for ease of handling.. The dissolved fluoride salt
: rémains behind at the specific 51te of applicatlon ‘to
_allow lncorporatlon of the fluoride 1nto adjacent tooth
15 enamel. ' ' ' ' ' '

DETAILED DESCRIPTION OF THE INVENTION

The construction of the present invention'comprises a
20-  dental floss substrate, an inner wax coating. on the

substrate, and an outer polymerlt coating having

1ncorporated therexn a source of fluorlde ions.

The'Dental Floss Substrate

25 _ _
The dental floss substrate compr1ses a plurality of’
~individual fllaments of ‘a substance suitable for use. as a
" dental flosg, yoil udlng, for example, nylon 6 and 66,
rayon, Dacron acetate polymers, polypropylene and 51m1lar -
'30_ monofilament yarns as- well as cotton, wool, and other
- staple yarns. ' The plurallty of smaller f;bers are -
combined together to form.a'yarn_of-laréer size_Small
"enough to pass between-closely'contaCting teeth. If-
desired, the yarn filamentsgcan'be'colored utilizing any
35 ' suitable dye such as FD&C Blue No. 1, FD&C Yellow No. 10,



¥ ’
staple yarns. The plurallty of smaller fibers are conblned together to
forma yarn of Iarger size smal | enough to pass between cl osely contacting
teeth. |f desired, the yarn filaments can be col ored utilizing any 35

suitabl-e dye such as FD&C Blue No. 1, FD&G,Yellow No. 10, ° -4- FD&C Green

No. -3,FD&C Red No. 40, or mixtures of t hese or. other simlar dyes. The
preferfed means of conbining the fibers is to twist 5 themtogether to
f orm*ac fl oss puﬂnﬂﬁ GnaenrﬂnysﬁfﬂﬂD&Q)Emdeu@+ngoanqrfmiaﬁenesseﬁamaEBcnor
t'haiq_woul d ot hergy t%? ty < Dental floss can be nade with little or
no twst or it can e "brai-ded ds |n a dental ‘tape. ‘The'twi st can be from
0.0-to 6.0 turns per_inch, with a preferred 10 twist of 2.0 to 4.0 turns
per inch. The tQﬁﬁ|§%é¥éf¥§ﬁfhéHnéfofééhﬁﬁﬁﬁn%|9§é Bieekd e QStW%QQ€5

and 25 :pounds, - al.t hough..: hi gher. tensile sfrengths_are acceptable.

preferred tensi ltheR ragathel W ARrY a 1Eloss jpredughnaere A?ﬁFﬁt§ﬁ§d§Farn

of less than 5 phireditd ladde el Idndtittadepatatjonluthag wealandthenviskebe

unaccept abl e for dental fl oss a finished gLn.o an_25 pounds
tensile strengt i® g‘f R sdano d%@%‘t a%ﬂ QS 3R OF ¢ %c‘ﬁhgl’nngégtﬁﬁ no -

manuf act ure. Tmuysdrr rormagt o fbe? (r & de’ 0ds 2£n addental thpee tifhe twist

pref erred- dent aI JFL nPfO gpq:é Og ]@0&%| rfPnﬁﬁrogﬂhhgn?rfeﬁgrredhe

Wax Coati ng e. pre erred waxes coa I ng t-al

substrate ﬂb t oSt [of %l thhi4 D drurin eesinéhd have a nelting point of -

f.rom 140F to 200[err]F.. Suitable maxes i.ncl'ude ‘beeswax, parafin and

m crocrystalline waxes, et hyl ene col s_such ose sol d_under the
tradena?k "Carbamﬁk¢e“51 eBQtrQ/gth the ffn sheg %Poss should be
: . between 5 and 25 pounds, although hlgher tenslle strengths

 are acceptable. .The preferred tensile strength is about 7
;15 to 15 pounds. A finished yarn of less than S pounds will
~ tend to break easily during use and would be unacceptable
for a dental floss, and a finished yarn of more than 25
pounds tensile strength offers no advantages yet is less

economzcal to manufacture._ The yarn may be of 200 to 2000
- 20 denier, while the preferred dental floss is of 500 to 1600

:denzer for proper hand feel

‘The-Wak.Coating'

25 The preferred waxes for coating the dental floss_substrate
' are those that are white or colorless and have a melting
 point of from 140°F ‘to 200°F. 'Suitable waxes include
beeswax, oarafzn and mxcrocrystalllne waxes, polyethylene
o -glycols such as those sold under the trademark "Carbowax“
i - .30 by Union Carb1de Corp., New York, and the like as well as
| mixtures thereof. The wax comprises about 2% to- 30% by
_ we1ght oE the dental floss, preferably about 10% to 25% :by
wexght. - - o

35 For added appeal, the'waX'porrion of the dental floss
- could carry flavor oxls spray dried into: sultable



* 30 by Uni on Carbide Corp., New York, and the |ike as well - as m xtures .
thereof. The wax conprises about 2%to 30% by wei ght of the’dental fl oss,
preferably about 10%to 25% by wei ght. 35 For added appeal, the wax

p rég.h of the dental floss couldscarry flavor oils spray dried into
sui tapl e mater{solub]e carriers. - These flavors would then be included
t dur i he_floss nanu ctur accordin o .met hqds known to' those -
fan1||QW%ﬁTTF?iﬁb%ﬁtcarfbﬁﬁsUse PRE &éﬁgPrﬁrggg&qu9Qﬁé§%wal fluids witl
. rel easelndikuded 1ﬁ|dve>rwaﬂ'héu?nhqrrbhecf¢oat5| ngnifacurecricdonding on -
- utili 28% %m&% Cﬁ?&‘ 8' Ehggeaf%ﬁlllﬁ?r WJ.%B ft?xre tarﬁ; i r| de salts whi _
-are the source uor i e I 'oNs meri c coatl Thave good
" adhesi dige«cithe tWatepupresent dmdthe ﬁngl fduids- M@)lllc rell.leratshert;het is
-deg rabdmddiat - t he: pol yneric materi al be.a filmformer so that a uniform
conti nuous coating can be 15 achieved. It is further -desired that the
pol yneric material be capable -of hydration whereby the films.o formed is
wat er |[Te/iFobymdtiniCeatingrapi d rel ease of fluoride salt therefrom
Hydration i n this context means t he mechani sm by which the ‘pol yneric
materi al -takes up and 20 - conbines wth water. Good adhesi on of the
polynemhg(pnaseqptrnvéntuuu maybtzes pohymaglofmhherﬁbassassanportant to
t e t ugl.pd alt incorporated into
TRy yg AL 4o UL PRIALYIAE, BaPLs URIEh, bk nRr Sl T BT e
coatin l%?ﬁkéﬁrkﬂﬂirtcﬁhﬁIEQJﬂW%EIQpQPaQGHGONUHG have goodhe wax to be -

. 'VlSlm‘%dﬁﬁgidﬂﬂﬁkfﬁéiwyPDE@uéﬁﬁéQQt'Snﬁ'?i'thktﬁe non-toxic.

: - Further, it is desirable that . the polymerlc material be a '
: £ilm former so . that a unlform contlnuous coating. can be '
15 achieved. 1It is further deslred that the - polymerlc

material be capable of hydration whereby the fllm so

formed is water pervious allow1ng for rapid release of
fluoride salt therefrom. Hydratlon in this context means
the mechanism by whlch the polymerlc materzal takes up and
20 - comblnes WIth water.

Good adhesion of the polymeric coating to the wax layer or
coating of the floss is important to ensure'cemposition
integrity so that the fluoride salt incorporated into the

- 25 pqumeric-coating_remains adhered to the floss;s Clarity
of the coating is desirable to allow dyes applied to the .
‘yarn or the wax to be visible, and]thus allow more
aesthetic flexibility.. ' |

30 The polymeric cbating should be sﬁfficiently.tough to
| ;esist abrasion of the floss to ptevent crackiﬁg.pr
flaking and resultant loss of the fluoride salt before
placement of the dental floss in the:o:al cavity.

s Specific polymerlc coatings whlch are useful 1n the _ _
present invention include: .. ) - : - o



30 The polymeric coating should be sufficiently  resi L nli
y tough to resist abrasiénl#
of the.floss to prevent cracking or flaking and resultant |oss of the -
f,luori de salt before placement of the dental floss in the' oral cavity. 35
?ggfILIC polygerlc CO?LIPQS whi ch are usegul in the present invention.

ude: - - a. al kyl nonesters of po y(neth | vinyl. ether/naie
acid);. b. polyvinyl pyrrolldones -5°¢c. y y °
acrylam de/ acr y at eg{l 1 | moigss dy | ofrepdiby (v bl el puimrgthepdmaﬁgag of
t his type ar e sol d tlonal Starch & Chenical. Corporation under the
tradenmar k Anphone@ vinyl acetaté/crotonic- acid/vinyl neodecanoate
%ﬁéﬁ?LyrEE; Te[polyners of this type are sold by National Starch &

a rporati el gé&i s.Resyn - 28- 2930"' 15 e. vin
acetate/crotonlc agﬁgg&%Wﬂ tE? %ﬁ olyners of this type are sold b; t he
E%tlonm Stsar ch &.Chen1cal Cbrporatlon under the trademark "Resyn 28-1310"; .

f. terpolyani des, copué pecr aaépbeepmhmmeeznyuomemhadwtlat@f three

pol yam de precursors, "a dlcarbox ic ac e _reac
second but’ dlsylﬂlﬁﬁlim%ﬁﬁbok@? %E§d°g gh%ﬁe VB&CFF%ngg}gég.? atf%nal

lactam  Ter pol ynerge&fch hk SChembcal ecoppdrayiBel dndgr2khe tradgmarkeal

| ndustries as the BCl-600 seyies nylons; “hydr
Pol ymers of this ti%éﬂ@ﬁ%ﬂe ‘, yl 9. . hy OXYDFODyI CeIIquses

10 : _
T de viuyl acetate/crotonic acid/vinyl neodecanoate -
' terpolymers. Terpolymers of this type are sold by
. National Starch & Chemical Corporation under the
trademark "Resyn 28-2930"; | L
15

e. vinyl acetate/crotonlc acid copolymers. Copolymers of
this type are sold by the National Starch & Chemical
Corporatxon under the’ trademark "Resyn 28- 1310“°'

. - 20 £. terpolyamldes comprleed of the copolymerlzatlon
:. ' ;-i -products of three polyamide precursors, a dlcarboxyllc
' h acid-diamine reaction product, a second but d1551m11ar
dicarboxylic acid-diamine reaction product and a
_ lactam. Terpolymers of this type’ are sold by Beldlng
25 *1.Chem1cal Industries as the BCI -600 series nylons;

_g.-.hydroxypropyl celluloses.- Polymers of this type are'
o sold by Hercules Incorporated under the trademark
"Klucel“ '
30 ' _
- The polymerlc coatlng placed on the surface of the wax
- should comprise from about -1 to about 10 percent by welght
‘of the final product. 1f it is less than about 1 percent
_ " of the product weight it will be ineEfectual in keeping
35 sufficient fluoride salt adhered to ‘the dental floss. If
it is more than about lO percent of the product welgbt the f'



(35%%Id by- Her cul es Incorporated under the tradenark "Kl ucel™™. 30 The

| ymeric coating placed on 'the surface of the wax should coriprise from

~—~about | to about 10 percent by weight of the final product. If it is |less
than about. 1 percent of the product weight it will be ineffectual in
. keepi.ng 35 - sufficient fluoride=dal t adhered to the dental floss. |If it
i-s nore than about 10 percent of the product weight:the -7- coating

adver sehaaeihgcmvaegéigt a¥Eelchel igtodicty avtark ksl ais f 4 OgsxedHE SOURCE. OF
FLUORIQF ONf E he present invention utilizes fluoride salts as a sourc
ofiepkal flos

~of flu ®re fluoride salt should be present in a concentration T0
10 provide 0.0002 to 2 n1II|granB of fluoride ion per centi- neter of -
dent al S e e . level . is less than 0..0002 mlligrans
fluori hﬁ OJR E B %' icient fluoride is present for rel ease

dur$ng the flossing operatlon to-allow sufficient' fluoride upt ake 15

(into togh ﬁ?égﬁhta’iﬂﬁ?ﬁﬂﬁ”h@iﬁi%%%s qaoss q¥'sd R L8 £0dskgeced to be -

an eff ectlve sogrce | uor i not carry above 2
m |l graksEtPaELA8eipBB centineter since no additional therapeutic effect
can be expected fron1h|gher levels, and excessively high |levels 20 may be -

ocal L yngenBeL 0018 hTE Routd BeP oo L cledhtiGit sy 85 ° O°
m19i grprovipde Oeﬂooaeter 2 iidlﬁlgmsdmﬁaﬂn\muﬁde:mmepmycms-edl um
fluori dfet&}28f dental floss. 1If the fluoride salt level is less
than 0.0002 milligrams fluoride ion per centimeter, |
insufficient fluoride ‘is present for release during the
'flossing operation to allow sufficient fluoride: uptake
15 into tooth enamel and the dental floss could not then be
~ considered to be an effective source of fluoride. The
floss should not carry above 2 milligrams fluoride per
~centimeter since no additional therapeutic effect can be
expected from higher levels, and excessively high levels
20 may be locally damaging to tissues, The preferred level
~ of fluoride ion to be carried by the floss of this_inven-
tion is about 0.02 to about 0.5 milligrams'per centimeter.

‘The fluoride salts of choicedmay be_sodium:fluoride, stan-
25 nous fluoride, titanium fluoride; sodium monofluorophos-
| phate, amonium fluoride, or any other suitable fluoride salt
which is readily soluble in an aqueous environment and
capable. of delivering £luoride to tooth enamel. These
salts should be.composed of particles of 1 to 200 micro-
30 meters, preferably less than'SO micrometers; Small size
of the particles allows uniform dispersion of the fluoride
salt in the non-wax polymeric coating. The small size
'also allows ready dissolution of the fluoride salt during
~use in the oral caVity. '



2 _ _ . e e
25- nous fluoride, titanium fluoride, sodium nonofluorophos- phate,
ammoni um fl uori de, or any other suitable fluoride salt which is readily
sel ubl e in an aqueous environment and capable of delivering fluoride to -
tooth enanel. These salts shoul d be conposed of partlcles of 1 to 200

m cr o--"30 meters, preferably |ess than 5@-ni croneters. - Smal I' 'size of the
partlcles al | ows unlfornldlsper5|on of the fluoride salt in the non-wax

pol ymefi ¢ coatingge PRECEBB! brSMARIAGS PLASOWE Memyi@e®ioN i on of the
fluQride salt durrmgUSE T THE OTar Cavity — — TFE-PROCESS OF MAKI NG

FLOSS OF- THE | NVENTI ON.I'n accordance-with one preferred producti-on process,
a.selected fil amgnt aeéoraaﬂceamehdbne metfherelao\pedmﬁﬁﬂdh p’r:océss)ﬁ ais

passed through a_bath o ted x_foll onwed SSI the vy rou a
Chanber. of rof | G8IAEEA%a R LeBeRE! or, Yashraaacording d  ifie iigve (el
Atternatlvel§ tbeougaisngasagdathuohghappha&h bﬁ muihe@;ﬂdma@a&loWéﬂohgh
a-bath of the | Whis© | S
‘et hyl ene chl ovm'éaggxgg e g ?ﬁ Qﬂrﬂﬁg a\a\?%)%f“ﬁ:@yf as%éé(jﬁg%&te& alr to .
radlant heat ers foﬁFQhSQéﬂééfﬂyagéPnaPﬁ thﬁfWﬁ&hﬂ;&%ﬁﬂﬂﬂaﬁ%WQ¥xmnth%

. be. i ncl uded, chEzﬁé”ﬁa&saleaﬁédaF@tlQeHh%y"@&sQﬁtd@ Uhes Yl Othrdith a

'thus it-is - - - coa onto the nt - al t he wax. 15 Once the

wax |ayer has beEﬁtEpﬁ% EBetHthé“déﬂgﬁFLPP0§§ & Sitigakl Q|§Q%ﬁﬁﬂ?'tﬁ%9h
pol yneric cbati ngsamdthi’lenedehlakiaery thpldoect:jny,a thatsglvdnyays .

The e ooat e at0ee BRESuh2hg ot 3L Wbl 05 BRLYEAE 0NN 0
t he quorlde sal airs- dmftaddgetanﬂwenma:ﬂﬂaynr lsjtnabexﬁnniudéﬂhfthsssame
passed through a?soﬁfgced into the wax bath or.solution. and ‘thus - it is-

' ' coated onto the fxlament along with the wax.

15 : . o _
Once the wax layer has been_applied to thehdental floss
substrate or filament, the polymeric coating and:fluoride
salt may be applied in a number of ways. The waxécoated h
yarn may pass through a solution of the polymeric coating

ﬁ' 20 in a volatile solvent and then, before the solvent has

' ' _been.flashed.off, the fluoride salt is dusted onto the wet

floss. Onee_coated,-the floss is passed through an oven

" or drying chamber to flash off the solvent.

25 Alternatively, the solvent-wet floss, hav1ng been coated
with the polymerlc material, may be passed through the -
fluoride salt powder so that the tacky surface of the
floss will pick-up the salt and help it adhere to the
surface. .The floss is then passed through an oven ot
30 drying chamber to flash off the solvent.

« . .
[ O e T R L

Still another method of addlng the fluorlde o the floss
is by spray1ng the wet floss with the powder as it is
i _- wound on to the ;ew1nd,supp1y_spool just after the coating
: 35  has occurred. This may cause some of the particles to be



ying chanber to flash off the solvent. 25 Alternatively, the

| vent-wet floss, having been coated with t he polynmeric mat€rial, may be-

' ed t hr ough the fluoride salt powder so that the tacky-surface of the

“floss will pick up the salt-and help it adhere to'the surface: The floss

i s then passed through an oven or930 drying chanber ‘to flash off the

sol vent. Still another nmethod of adding the fluoride to the floss is 3y

- Sprayin | miLbe ipRwdheaHdilynet i é)ihéo de.Lewin '\
Epp%/y gn%ﬁlggﬁ\ﬁgfaaﬂtégsw%g cgatl ng 35 E‘phats}, oezccurt&% |%& rray cause s

of the’ %%?W?E*%% t BOBBTeSSLN.| npregnated nore.firmy into the polyneric

coati ng due to mechani cal conpreSS|on Still another. method of inpregnating

“th flog Pt de sal t the i ncl usi on of .the fluoride salt:

3'fnethe o%yne??@tﬂﬁteg?gﬁgé tﬁ@ﬁrﬁgﬁﬁ 1ng; ﬁﬁ?téi?%ﬁtﬁﬁ? e particles tend
to %ettéiu@m16¢nsahe Lanthethaciusuop fofr rohek Ifludre demrdalt epnighéhe
sol-uti I@rﬁér?@ ﬁé‘ﬁ e £64 805508 YER! EaGRL Motinid ttffxedefjb the particles in

suspen5|on . onDgenous suspenst on i s T equi the level of
f1 uor i o%afé%l%H$ okend GPsﬁﬁFbi!l?eQu&l dng thiee tankss the plamimy e.  The fI 0ss

cist henﬁ@ﬂﬁ&?%}} h’El‘i’é’QﬂS‘arE'fcﬁes” id %ecggtlh%&o%“@l] st Y %ﬁed@f&s Sl ur ry

"QU|des or 0ss. thus coate

then i s+ E¥%ﬁ*%ﬁtb91§{%ﬂd&?dkﬁ88n§h§u@ﬁr&§q&%§mkﬂ;Sﬂﬁaﬁﬁﬁiqnhoven or
drid ng pchmsﬁmgenmé | ssdpené ibhelﬁotéqatiredme ma%@s thle UG LY ENT

surfacca i 14ERE. Gftofly Biarx By telCasChe Inies 1AP enamel surf aces
~ of teetgpssiled Whe fléssiois dehdrnpabsede thirouighorthde slurry of
. . .- coating and fluoride by means of guides or wheels. - The
_ floss thus coated w1th a layer of the wet. slurry then is
~15 dried by standard means such ‘as passing through an oven or
drylng chamber to flash off the solvent.
. . . * * _
The floss of. the"present invention is capable of deliver-
_ “1ng fluoride to intact human enamel surfaces in levels
20 comparable to those observed in the enamel surfaces of
' fteeth treated with a fluoride dentzfrlce_or £luoride
rinse. Dental floss containing fluoride in accordance
with this inVention_doesjnot lose its fluoride charge upon
aging at 50°C for 12 weeks.
25
A. dental floss in accordance with: the present inventlon '
- exhibits a deszrable surface texture.' It. provxdes |
excellent clean1ng to the 1nterprox1mal surfaces of the
_ teeth, while delivering an effective amount of fluorzde to.
30 the teeth of the user to combat dental carles.

'In addition to the embodlments descrlbed herexn,'other
arrangements and variations within the scope of
the invention will occur to those" skilled in the art.



rinse. Dental floss contalnlng quorlde in accordance with this |nvent|o€§§i>
does not. | ose its. fluoride charge upon aging at 50[err]C for- 12 weeks. 25
dental floss in accordance'with the present invention exhibits a de3|rable
surfac€ texture. ' It provides excell'ent cleaning to the interproxinml
surfaces of the teeth, while delivering angeffective anount of fluoride to
30 - the teeth of the user to conbat dental caries. In addition to the
embodi-nent s -descri bed herein, other arra ts and variations within the
scope’ . o - of "the invention m?gggg§CUr to those'skilled in the
art. - -10- CLAIMS 1. A fluoridated dental article conpr|5|ng a . )
plurality of fikamept t f ﬂ.t

havi ng a di anmet g’r ?%Bag;irdngt\‘.gal Er?ge’r%faligtﬁ?t"):e%v}eee?c{@jdt yvgf&é%lo\i't?{g :
substantial l'y coﬁeti&gmgats pﬁrcasubscrasepcawe;maicinnmaﬁyintoudungread

fluoride sabt SHRghAR! hakkumeguer hﬂﬂcﬁab@z‘ﬁﬁ)tscq]@fsef&i&p beduger ehe

article of claim1l wherein the substraté material Is selected fromthe
group con5|st|nﬁeBthyPoHaxr&?Gﬁingaéypﬁﬁé“ 13 e ing, 334d ntheead
tere- -phthal at eaﬁ&-Ohhpblﬁ?ﬁer&t ebacadgmhmrm\ﬂgerae fisridengaie. 15 3.

The article of - chak % & wher ei.n ‘sai d .wax coat i material is selected
fromthe group: EBRS gplﬁé &V ﬁgggﬁagg ﬁ&%ﬁiq?xrﬁQﬁ %%talllne waxes, and

pol yet hyl ene glycols, having a nelting point of from 140[err] to

200F 20 410 Ths a&hbcle of cIa|n11 2 Oré%éMgféﬂdksﬁlé&m 1 wherein the

: substrate material is selected from the group consisting

. of nylon, rayon, _acetate,‘cotton,'wool, polyethylene tere-
phthalate or other polyester and polypropylene monofilaments.i

15 3. The article of claim 1 or 2 wherein said

- wax coating material is selected from the group consisting
of beeswax, parafin, microcrystalline waxes, and
- polyethylene glycols, having a melting p01nt of from
140° to - = 200°F. -
20 _ o _
4. fThe article of claim 1,2 or 3 wherein said .
polymeric coating material is selected from the group
con31st1ng of: ' '

25 alkyl monoesters of poly(methyl vinyl ether/maleic
- acid); :

polyvinyl pyrrolidoness

30 acrylamide/acrylate/butylaminoethyl methacrylate '
' ' polymers,

vinyl ecetate/crotonic acid copolymers; -

35 - vinyl acetate/crotonic aczd/v1nyl neodecanoate
terpolymers.

T O O W '.



~1to

meric coating material is selected fromthe group corsisting of: 25
| nmonoesters of poly(nethyl vinyl ether/maleic acid); polyvinyl '

rol i.dones; 30 acryl am de/ acryl at e/ but yl am noet hyl <net hacryl at e
pol yner's; V|nyl acetate/crotonlc_ggtd copol ynmers; 35 vinyl
" acetate/crotoni c aci d/vinyl neodecanoate terpolymers; t er pol yam des

conprised of the copolymerization_products of .three polyan de precursors,. a
dlcarboxyl|%9¥RQ¥¥QN%QH$EP?@%E%FB§ Bfo&ﬂ@tc°ﬁ°§¥@6ﬁdzﬁﬁﬂqm SS|n1Iar A

di carboxyl i &Néitéilé’fﬂ ﬂ?ré@aﬁél?ﬂmﬂéédtﬁEcﬁ&Qo%s a dica'z%t
hydroxyprop a‘*l ulp é

quorl taw+ﬂﬁe§hﬁfﬁﬂ°?nPﬁo ﬁF&'pBI?ﬁEPP
the group(ﬂlcauhox!utﬁ soid+dianine i deactionnpusdictoande.a sodi um

quoroQﬂﬂ§Eg€1 nnnnluntfluorlde and titaniumfluoride. 15 6. The
artlcle of "any 0 c?alns 1 to 5 wherein said wax. coating conprises from
2to - - 30 percent by wei ght of -the final product. 7. The article of
any of cImaFa I &d 1 §Pbdle 20 pol yneric- coating conprises from

0 percent y wei.ght -of :the final product. 8. The article of.

any of clains 1 to 7 wherein said quorlde ion content is from -

0. 0002 8.0 The artfcZe ofnaiaiﬂrﬁnszpet ey lvmiéﬁirt redife final product. 9. °
'Twﬁiﬂwffﬂéifge Aié”iﬁéégéﬁaéeé°1nt“h§£$h“ Siymeric coating is :
selected from the group consisting of sodium fluoride,
stannous fluoride, sodium monofluorophosphate, ammonium“'
fluoride, and titanium fluoride. '

mhereln sai

15 6. The article of any of claims 1 to 5 wherein said _
wax coating comprises from T2t 30 percent by
weight of the final_ptqduct. -

! N 7. The article of any- of claims 1 to 6 wherein said
20 polymeric coating comprises from 1 to 10
+ percent by weight of the final product. .

8. The article of any of claims 1 'to 7 wherein said
fluoride ion content is from 0.0002 to 2
- 28 milligrams per centimeter in the final product.

9. The article of any of claims 1 to 8 wherein said
fluoride salt consists of particles from -1 to
100 micrometers. o -
30 . |
- 10. The article of any of claims 1 to 9 wherein.
said wax coating further comprises a dye.

11. The article of any of‘claims'l to lo'wherein
35 said wax further comprises a spray-dtied flavoring
' material. -

T
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f1 dori de salt consists of particles from 1 to 100 mcroneters./ 30
10.  The article of any of .claims 1 to 9 wherein said wax coating furfh
qonprlses a.dyé., 11:° The article of any of clainms 1 to 10 wherein 35

sai d wax.further conprises a spray-dried flavoring material. - 12. The
article of any of clainms 1 to 11 wherein.ipe article is dentakl floss.
"13..The article of -any of clainse 1 to 11 wherein the 5 —article is dent al
tape\414 The article of any of clains 1 to 13 wherein the pol yneric
coating. is. | np¥2gnathel artickaiaf fanorafdecladms 1 o 1i5wheTkdnathecle of

any of clains laféaéfgvtgﬁag@tgﬁlgléggorlde salt is surface.coated onto
said polyneric coating. 16. . The article of any of clains 1 to 15 produced

by .16. - The article of any of clains 1 to 15 produced by any of the
pr ocedures set IPytThe haitibe 1¥ QEESe&xySQm Idllhi(ﬁfs heof Qlleﬂﬁle@'@lﬁle%ﬁél ption.

-5 article is dental tape._

14, The artlcle of any of claims ‘1 to. 13 wherein the
'polymer1c coatxng is 1mpregnated w1th sald fluorxde salt.,

10 15. The article of any of claims 1 to 13 wherein
} said fluorlde salt is surface coated onto said polymerlc

- coatlng..

ilé; The artlcle of any of claims 1 to 15 produced by
. any of the proce&ures set_forth in the Process section
of the foregoing description.

e



